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EROSION  CONTROL  PRACTICES  DIVISION 

Subsurface  Tillage  increased  Early  Growth  and  Later  Drought 
Injury  on  Sv/eet  Corn  -  0.  R.  Neal,  NevJ"  BrunsYJ-jck,  New  Jersey»-"Crops 
under  different  cultural  treatments  have  shovm  different  responses  to  the 
drought  conditions o    Sweet  com  under  subsurface  cultivation  practices  was 
showing  much  better  growth  at  the  onset  of  the  drought  than  was  sweet 
corn  on  plov\red  land.     The  subsurface  tilled  plants ^  however;,  have  shown 
far  more  drought  injury.     In  general,  the  large  and  rapidly  growing  plants 
of  any  crop  show  evidence  of  vrater  shortage  before  the  smaller  plants  are 
effected.    This  presumably  is  a  matter  of  the  total  water  requirement  per 
day  being  less  with  the  smaller  plants."  ■ 

Soil  Conservation  Experiments  Studied  by  Conservationists  and 
Teachers  -  Fo  L.  Duley,  Lincoln^  Nebraskao-"During  the  month  several 
groups  of  technical  men  visited  the  project  v/ith  a  view  to  studying  in  more 
detail  .the  equipment  and  m.ethods  being  used  in  our  experiments.     The  groups 
attending  these  one-day  schools  werej 

(a)  The  Zone  Men  and  others  from  the  Regional  Offices 

(b)  Soil  Conservationists  from  the  Indian  Service^ 

Department  of  Interior,  in  Oklahoma,  Nebraska , 
North  Dakota  and  South  Dakota. 

(c)  Technicians  from  Districts  in  eight  counties  of 

central-eastern  Nebraska. 

(d)  Class  of  County  Agents,  Smth-Hughes  teachers,  and  teachers 

•of  veterans.    Class  in  charge  of  Dr.  T, 'H,  Goodding, 

Methods  and  Dates  for  Planting  Kudzu  in  Alabama  -  E,  C. 
Richardson,  Auburn,  Alabaman-" A  study  "of  different  methods  and  dates  of 
planting  kudzu  was  started  in  1944-  and  extended  through  February,  1949^ 
covering  a  period  of  five  years.    The  purpose  of  making  this  study  was 
to  determine  the  survival  of  kudzu  planting  in  November,  January  and 
February,  by  using  different  planting  methods. 


*    This  report'  is  for  in.-Service  use  only  .and  should  not  be  used  for 
publication  without  permission  from  the  Washington  Office,  Soil 
Conservation  Service  Research. 

All  research  work  of  the  Soil  Conservation  Service  is  in  cooperation 
with  the  various  State  Ex:perim.ent  Stations, 
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"The  three  methods  of  planting^  used  were  shallov^,  furrow,  deep  furrow,  and 
hole  method.    The  shallow  furrov/  mothod  consisted  of  opening  a  furrov/  vilth 
a  six-inch  turn  plov;;  placing  plants  upright  adjacent  to  the  perpendicular 
side  of  the  fimrrow  and  holding  them  in  place  with  a  small  amount  of  soil 
pulled  in  by  hand.    The  planting  furrow  vras  then  filled  with  soil  by- 
plowing  a  furrow  with    the  mng  to  the  rows  covering  the  plants  slightly. 

"In  tlrie  deep  furrow  method,  planting  was  the  same  as  in  the  shallow  furrow 
method.     In  covering,  a  list  was  formed  over  the  plants  covering  them  three 
to  four  inches  deep,  vifhich  added  protection  to  the  plants  during  the  v;inter 
months.     In  early  spring  before  plants  started  growing,  the  crown  of  the 
list  WMS  removed  with  a  drag. 

"By  the  hole  method,  planting  holes  were  opened  mth  a  mattock  and  the 
plants  set  entirely  by  hand.    Plantings  by  the  shallow  furrow  and  the 
hole  methods  were  made  in  Escambia,  Butler,  Lee,  Chilton,  Cullman,  Randolph 
and  Limestone  Counties,    Plantings  by  these  methods  were  made  on  throe 
planting  dates;  November,  January  and  February,    Plantings  by  the  deep 
furrow  method  were  made  in  Escambia,  Chilton,  Lee  and  Limestone  Counties, 
Planting  by  this  method  was  made  only  in  November  for  the  purpose  of 
determining  the  value  of  winter  protection, 

"Survival  counts  were  made  usually  in  May  or  June  follovving  the  planting 
season, 

"Results:    A  higher  survival  of  plants  was  obtained  for  the  1948-49  season 
than  from  any  of  the  other  planting  seasons.    Possibly  the  warm  winter,  "A'hich 
was  free  from  hard  freezes,  was  a  factor  resulting  in  higher  survival. 
Better  plants  were  available  for  planting.    Plants  were  obtained  from  a 
grower  near  Camp  Hill,  Alabama  (20  miles  avray),  who  delivered  them  imiriediately 
after  digging.    Most  of  the  plants  v;ere  approaching  one-half  inch  in  diameter 
and  were  10  to  12  inches  long.    These  sizes  gave  stronger  plants  than  those 
previously  obtained  from  comriiercial  sources  that  were  trimmed  close  for 
express  shipment, 

"Higher  survivals  were  obtained  from  February  plantings  than  were  obtained 
from  November  plantings.    Over  the  five-year  period  53^  of  the  plants 
planted  in  November  survived,  whereas  68%  of  those  planted  in  February 
survived. 

"Methods  of  planting  did  not  greatly  affect  the  survival  of  plants. 
Lower  survivals  were  obtained  by  the  deep  furrow  method  in  North  Alabam.a, 
Deeper  covering  and  the  formation  of  crust  in 'early  spring  killed  many  of 
^he  plants  planted  by  this  method.    Crust  formation  was  much  worse  on 
clay  soils  than  on  sandy  soils, 

"Lower  survivals  were  obtained  in  North  Alabama  as  compared  with  Central 
and  South  Alabama,  particularly  from  Novem.ber  planted  plants.    There  were 
very  little  differences  in  the  survival  of  plants  planted  in  different 
sections  of  the  state  when  planted  in  January  or  February. 

"'Based  on  the  results  of  this  study,  kudau  can  be  successfully  planted 
anywhere  in  the  State  from  November  on  through  February,  except  possibly 
North  Alabama,    Slightly  lower  survivals  may  be  expected  from  November 
planted  plants  than  from  plants  planted  in  January  or  later," 
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Costs  of  Terrace  Outlets  -  "Dvri ght  b.'"Smith,  Columbia,  Missouri. - 
"Analyses  of  terrace  outlet  costs  on  the  McCredie  Station  indicate  that 
the  'double  soil  depth'  outlets  are  no  more  expensive  per  unit  of  drainage 
area  than  .the  conventionally  constructed  outlets.     This  is  the  result  of 
using  higher  design  velocities  where  the  12  to  14  inch  depth  of  soil  was 
fertilized  than  on  outlets  with  only  surface  fertilization.    Costs  per 
square  yard  were  higher  for  the  smaller  outlet,  regardless  of  method, 
TV/o  'double  depth  soil'  outlets  seeded  last  October  Ist  had  adequate  cover 
for  use  8  months  after  construction  and  seeding.    The  quality  of  grass  on 
them  was  equal  to  that  on  the  conventionally  constructed  outlets  that  vrere 
seeded  in  the  fall  of  .1945.    Early  results  indicate  the  application  of 
line  may  not 'be  necessary  for  grass  outlets  on  this  soil  that  normally 
requires  6  tons  p«r  acre  in  the  surface  plow  depth  for  growing  excellent 
sweet  clover. 


Construction  Costs  on  4  McCredie  Terrace  Outlets 


Fertilizatioi 
Depth  ! 

in 
Sq.Yds. 

Machinery 

PoTver 

u  u  a  X/  a 
Labor  \    (2)     |  Seed ' 
(1)  Fertilizer (3) 

r  ■ 

Total 

Per 
Sq.  Yd. 

Surface 
Surf ac  e 
Surface  & 

Subsurface 
Surface  & 

Subsurface 

2666 
5110 

720 

1470 

$3.43 

4.55 

1.37 
1.79 

$14.45 
24.75 

9.23 

15.33 

$40.00 
61.50 

26.90 

25.50 

'$20.52 
35.10 

15.83 

26  c  70 

$2.0^ 

2,8C 

2.75 
6.04 

$80.46 
128.70 

^  56.03 

75.36 

$0,030 
0.025 

0.078 

0.051 

(1)  Labor  at 

$1,00  per 

hour. 

(2)  Manure  at  $1.84  per  ton  and  lime  at  $2,00  per  tpji, 

(3)  The  first  2  outlets  were  seeded  to  red  top,  timothy  and  bluegrass. 


Soil  Moisture  in  Relation  to  Various  Types  of  Fallow  -  Tor lief 
S,  Aasheim.-"Soil  noisture  samples  this  spring  shovred  the  following  peir- 
centages  of  soil  moisture  in  the  various  types  of  fallow.  These  figures 
are  averages  of  samples  taken  from  triplicated  plots  to  a  depth  of  5  feet. 

Fallow  Treatment  .  Percent  Soil  Moisture 

Sprayed  (2,4-D)  14.5 

Sprayed  (2,4-D),  Fall  chiseled  13.7 

Sub-surface  tilled  14.4 

Sub-surface  tilled,  fall  chisele'd        '  15,0 

One-wayed  13,4 

Moldboard  plowed  13.9  , 

"Soil  moisture  samplings  taken  this  spring  from  stubble  which  was  bladed 
last  fall  and  that  which  was  not  bladed  last  fall  show  an  advantage  in 
favor  of  the  fall  bladed  plots.    Fall  bladed  stubble  averaged  11,3  percent 
of  soil  moisture  to  a  depth  of  five  feet  and  stubble  which  was  not  bladed 
last  fall  averaged  10. 4  percent  moisture  per  foot.    During  the  period  1941 
through  1947  fall  tilled  stubble  averaged  the  same  as  untilled  stubble," 


studies  on  Winter  IJanagement  of  Soil  -  C.  3,  Slater,  Beltsville, 
Ifaryland.-" Land  management  during  the  winter  months,  too  long  neglected, 
should  come  in  soon  for  the  attention  it  deserves  as  a  conservation 
study.     Improvement  in  soil  structure  that  results  from  adequate  vvinter 
protection  is  the  thesis  of  three  papers  by  Hopp  and  Slater,  in  May  15, 
1949  issue  of  the  Journal  of  Agricultural  Research.     The  complexity  of  the 
problem  in  its  local  phases  is  emphasized  by  McKay's  report  of  winter 
injury  by  snovj-  m.old  and  scald  on  s  tubble  mulched  wheat,  in  Surrmary 
■Review  of  Monthly  Reports,  April,  1949« 

"Tests  of  fall  and  v/inter  protection  as  a  means  of  promoting  gooi  structure 
were  applied  to  nursery  beds  at  Big  Flats,  New  York,  last  fall.  The 
following  data  are  reported  from  samples  taken  this  spring: 


Winter 

C  over 

Water  Stability 

La.rge  Pores 

Eai'thworms 
per  sq.  ft. 

% 

 5  ^ 

/O 

Grams 

No. 

5  tons 

'nixed  hay 

22o5 

6.5 

4.8 

9 

5  tons 

Rotted  straw 

13.9 

8.6 

9.6 

10.5 

5  tons 

New  straw  ■ 

6.8 

2.8 

0 

0 

Bare 

8.1 

2.2 

o8 

1  ^ 

"These  data  show  a  promising  increase  in  water-stability,  large  pores  and 
worm  populations  for  the  mixed  hay  and  rotted  stravv  mulches,  while  the 
winter  cover  of  new  straw  apparently  had  no  effect.    Consequently,  it 
appears  that  physical  protection  of  the  surface  alone,  as  ex.emplified  by 
new  straw,  was  of  secondary  im.portance  during  the  mild  winter  of  1948-49^ 
and  that  factors  related  to  the  quality  of  the  mulch  were  responsible  in 
part  for  the  improvement  in  soil  structure  and  increase  in  v/onn  population 
under  the  mixed  hay  and  rotted  straw«" 

Top  and  Root  Yields  of  Sweet  clovers  in  Relation  to "Seeding 
Dates  -  J.  R.  Johnston,  Temple,  Texas. -"The  proper  management  of  the 
sweetclovers  in  the  highly  calcareous  clays  of  this  area  for  maximimi 
conservation  and  soil  productivity  is  dependent  on  a  more  complete 
knowledge  of  the  physiological  reactions  of  the  annual  and  biennial  sorts 
under  these  specific  environmental  conditions.     The  present  study  in  this 
connection  consists  of  hubam  (an  annual),  Madrid  and  evergreen  (biennials) 
seeded  at  6  different  dates,  Sept.  15,  Oct,  15,  Nov.  15,  Feb,  15,  March  15, 
and  April  15. 

"Root  and  top  development  of  each  variety  seeded  at  different  dates  was 
determined  on  July  5th.     The  data  obtained  are  reported  in  Table  1.  In 
studying  these  data  it  must  be  kept  in  mind  that  the  hubam  variety  had  a 
mature  seed  crop  on  the  4  first  seeding  date  plots;  the  Madrid  variety 
seeded  in  the  fall  has  had  a  small  am.ount  of  bloom  since  June  5^  the 
evergreen  variety  had  not  commenced  to  flower  on  July  5th. 
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"Study  of  these  Jata  show  that  root  development  of  the  biennials  is  much 
greater  than  tliat  of  the  annual  variety*    Furthermore,  it  shows  that  Madrid 
has  a  more  bulky  root  system-  at  these  gro'wth  stages  than  the  evergreen 
variety.     Tliis  may  be  reversed  when  the  slovirer-growing  evergreen  becomes 
more  mature.    It  has  been  observed  that  the  evergreen  variety  has  a  thinner 
and  longer  tap  root  than  the  Madrid.    This  morphological  characteristic 
needs  to  be  studied  in  more  detail  since  the  deeper-rooted  legumes  are 
needed  for  sound  soil  and  water  management  in  the  heavy  dense  clays  of  the 
Blackland  area. 


Table  1, — Root  and  top  development  of  3  sweetclover  varieties  seeded  at  6 
different  dates. 


Pound  s 

Dry  Matter  Per 

Acre 

Variety 

Seeding  Date 

Tops 

Root 

Total 

Hub  am 

9-15 

2920 

328 

3248 

n 

■  10-15 

3501 

339 

3840 

II 

•11-15 

3993  ■ 

627 

4620 

11 

2-15, 

3469 

536 

4005 

It 

3-15' 

1478 

401 

1879 

tt 

4-15 

666 

315 

981 

Madrid 

9-15 

2251 

1221 

3472 

II. 

10-15 

3558 

2046 

56O4 

II 

11-15 

2610 

1760 

4370 

It 

2-15 

3929 

1659 

5588  • 

It 

3-15 

2037 

1066  • 

3103 

tt 

4-15 

1029 

470 

1499 

Evergreen 

9-15 

3437 

1619 

5056 

tt 

10-15 

2895 

1613 

4508 

II 

11-15 

2909 

1487 

4396 

It 

2-15 

3533 

914 

4447 

It 

3-15 

2262 

885 

3147 

■ 

;  4-15 

f 

694  • 

308 

1002 

Wheat  Yield  in  Relation  to  Tillage  Practices  -  C.  J,  Vifl-iitf ield, 
Amarillo,  Texas, -"Yields  and  test  weights  of  ?/heat  harvested  from  the 
stubble  mulch  plots  on  June  27  have  been  obtained  as  follows: 


Table  1. — Yields  and  Test  Weights  of  YiTieat  Harvested  from  Stubble  Mulch 
 Plots,  1949   


TiU.age 

Yield 

Test  Weight' 

Bu. .per  Acre 

Lbs,  per  Bushel 

Continuous  Wheat 

Sub-tillage 

19.4 

57.7 

Oneway  plow 

2i,5 

58.4 

Moldboard  plow    ,     '  ■ 

23.2 

57.6 

IVheat  on  fallow 

Sub-tilled  fallow 

38,4 

60.0 

Delayed  sub-tilled  fallow 

36.1 

59.0 

Oneway  fallow 

36,0 

58,9 

"'This  is  the  second  of  the  eight  years  that  the  stubble  mulch  studies  have 
been  conducted  at  the  Amarillo  Station  that  sub  tilled  continuous  wheat  ij?s 
failed  to  outyield  wheat  on  the  moldboard  and  oneway  plot  plots.    The  low^-r 
yield  is  unquestionably  due  to  a  nitrogen  deficiency,  since  nitrogen- 
deficiency  these  symptoms  have  been  apparent  on  the  subtilled  continuous 
wheat  plots  throughout  the  spring.     In  the  case  of  wheat  on  the  subtilled 
fallow  plots,  symptoms  have  not  been  visible  and  yields  proved  to  be  as 
good  as  or  better  than  those  on  the  onewayed  fallow  plots, 

"Daily  gains  made  by  steers  on  different  kinds  of  pasturage  during  June  - 

Crested  wheatgrass  1,9  lbs, 

Reseeded  mixed  grasses  1,9  lbs. 

Blue  grama- buffalograss  I.5  lbs. 

"Seed  is  maturing  on  crested  wheatgrass  and  buffalograss.     Protein  values 
for  these  grasses  are  probably  lower  because  of  seeding,  thus  accounting 
for  the  somewhat  lower  gains  made  by  steers  on  these  grasses.    Steers  on 
blue  grama-buf falograss  pastures  are  'spot  grazing',    Buffalograss  is  shovm 
preference  to  blue  grama." 

Runoff  and  Erosion  Difference  Due  to  Plot  Vai-'iations  -  0.  S.  Hays, 
LaCrosse,  Wisconsin, -"Runoff  m.easuring  equipment  is  now  installed  on  12 
plots  located  on  the    Gugel  farm  near  Madison.    All  plots  are  in  grain 
(oats)  this  year  under  uniform  treatment  to  determine  inherent  variations 
in  plots  and  variations  due  to  differences  in  past  treatment.    The  entire 
area  was  in  hay  last  year,  however  there  was  considerable  variations  in 
age  of  hay.    During  the  fall  of  1948,  all  plots  vrere  plowed  so  that  a 
uniformity  test  could  be  made. 

"Mr,  Bay  reports  the  following  data  from  a  storm,  which  occurred  on  June  27 
and  28.    The  total  rainfallvjas  1.67  inches  with  a  maximum  20-  minute 
intensity  of  2.55  inches  per  hour. 


Plot 

Runoff, 

Soil  Loss 

Numbe  r 

Inches 

Tons/Acre 

2 

0.11 

0.07 

3 

0.14 

0,09 

5 

0,42 

0.28 

9 

0,14 

0.14 

10 

0,30- 

0.22 

13 

0,13 

0.20 

15 

0.16' 

0,18 

17 

0.09 

0.11 

19 

0.13 

0.10 

21 

0,25  ' 

0.17 

22 

0.13 

0.11 

24 

0.21 

0.32 

Average 

0.18 

0.16 
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"It  is  apparent  that  runoff  is  a  very  critical  measure  of  differences 
between  areas,    Altiiough  other  measurements  would  indicate  tlrie  soil  is 
quite  comparable  on  the  various  plots,  runoff  varied  as  much  as  4OO  percent 
and  soil  loss  as  much  as  5OO  percent.    At  the  time  of  the  runoff,  the 
grain  was  from  26  to  32  inches  high,  providing  a  good  dense  cover.  The 
legume  seedlings  were  from  3  to  10  inches  high.     The  higher  amount  of 
runoff  on  plot  num.ber  5  may  be  influenced  by  the  apparently  poorer  stand 
of  grain  on  the  lower  half  of  the  plot. 

"A  relatively  large  number  of  small  plots  have  been"  established  within 
each  plot  in  order  to  adequately  measure  variations  in  soil  productivity. 

"It  is  planned  that  plots  will  be  grouped  on  the  basis  of  these  uniform 
treatments  and  that  regular  treatments  will  be  started  this  fall," 

ifJheat  Yields  in  Relation  to  Four  Different  Tillage  Methods  - 
B.  H.  Hendrickson,  Watkinsville,  Georgia  .-"The  1949  wheat  yields  secured 
by  Mr.  John  R.  Carreker  and  Aurelius  P.  Earnett  on  triplicated  plots 
operated  in  a  3-year  rotation  of  wheat-Kobe  lespedeza,  2nd  year  wheat- 
volunteer  lespedeza,  and  cotton  are  included  in  the  following  table. 
It  covers  a  6-year  record  and  sho?irs  to  what  extent  the  use  of  4  different 
land  preparation  tools  affected  the  average  v>rheat  yields,  1944-49  period: 


Wheat  Yields 

Ripper 

Disc  Harrow(Disc  Ti].ler 

Disc  Plow 

1st  year  wheat,  following  cotton 
2nd  year  wheat,  following  lespedeza 

Average 

22.7 
17.1 

19.9 

Bushels 

21.1 
15.0 

18.0 

per  acre 
24.0 
16.7 

20.3 

23.4 
19.4 

21.4 

"The  fertilizer  schedule  for  this  particular  exper iirient  required  a  fall 
application  of  300  pounds  per  acre  of  O-I4-IO,  and  100  pounds  per  acre  of 
Nitrate  of  soda  spring  topdressing  for  both  1st  and  2nd  year  wheats 
The  lack  of  adequate  N  in  the  fall  for  the  2nd  year  ?iheat  seedlings,  due 
to  lespedeza  residue  tie-up  of  soil  N,  is  reflected  in  the  lower  wheat 
yields.     The  disc  plow  method  was  the  least  affected,  as  the  residue  was 
almost  completely  turned  under^ 

"The  overall  result  is  that'  the  disc  harrow  method  shows  up  to  be  somewhat 
the  poorest,  and  disc  plowing  the  best,  by  small  margins,  in  terms  of 
wheat  jrields." 

3ffect  of  Late  Momng  On  Sericea  Lespedeza  -  "Vife  have  previously  reported 
that  the  perennial  legume,  sericea  lespedeza,  may  suffer  some  loss  of 
plant  vigor  if  mowed  or  grazed  late  in  the  growing  season, 

"Mr.  Yailiam  E.  Adams'  June  20,  1949  -  1st  1949  hay  cuttings  on  triplicate 
sericea  plots  on  Class  III  land  confirm.s  this  prior  observation,  as  shown 
in  the  following  tables 
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Date  of  Hay  Harvest    -    Sericea  lespedeza  on  Class  III  land. 


Treatment 

First  YiB-Y  harvest  June  20, 
194.9  tons/acre 

1  hay  crop  f  1  seed  crop,  annually 

2.00 

2  hay  crops,  no  hay  after  August  10th 

1.55 

3  hay  crops,  1  crop  after  August  10th 

1,15 

Soil  Organic  Matter  as  Affected  by  Soil  Management  Practices  -  "Mtc  Ge  W, 
Gosdin,  graduate  student  of  the  University  of  Georgia  analyzed  replicate 
soil  s.iaraples  taken  from  certain  of  the  Station's  experimental  rotation 
plots  to  supply  data  for  his  M.  3.  thesis.     His  organic  matter  data  for 
Class  III  land  soil  samples  collected  before  and  after  a  6-year  peripd 
show  the  following  interesting  trends: 


Rotatior 

f 

Legume  Base, Crops   ,  ffi 

.ow  Crops 

Percent  Organic  Matter 

Before 

After 

Difference 

19  . 

3- 

-year 

2  years  Kudzu,  1  hay 

1  3^ .  out 

/0,356 

cutting  each  year 

of  3 

0.759 

I.II4 

■  15 

3- 

-year 

2  years  lespjedeza 

1  yr .  out 

seed  crops 

of  3 

0.995 

1.251 

/  .256 

14. 

3- 

-ye  ar 

1  year  lespedeza 

1  yr . out 

seed,  1  yr.  hay 

of  3 

1.157 

1.293 

/  .137 

20 

4- 

-year 

1  year  lespedeza 

2  yrs . out 

/  .064 

seed,  1  year  hay  / 

of  4 

lcl43 

1»178 

1  crop  vetch  green 

manure 

10 

2- 

-ye  ar 

1  crop  crotalaria,  1 

each 

crop  vetch  green 

year 

1.056 

1,026 

-  .030 

manure 

Method 

1 

1- 

-year 

None  (checkt  con- 

each 

tinuous  cotton) 

year 

0,982 

0.776 

V  

-  .206 

"It  is  quite  apparent  that  leguminuous  material  -  mostly  in  the  form,  of 
residue-turned  into  the  soil  in  conservation  rotation  practices,  is 
capable  of  increasing  the  content  of  organic  matter  in  Class  III  cropland 
in  the  Southern  Piedmont.    And  also,  that  too  frequent  row  cropping 
depletes  the  supply. 


"Method  of  Analysis:    Carbon  content  of  soil  samples  was  determined  by 
the    piper  dry  combustion  method,  and  organic  matter  computed  by 
multiplying  carbon  x  lc724  factor,"  ' 

The  Effects  of  Different  Winter  Cover  Crops  on  Nitrate  Nitrogen 
in  the  Soil  of  Tobacco  L^uid  -R.  C.  Dawson,  College  Park,  Maryland, -"A  1~ 
year  rotation  of  tobacco  grovm  on  ridge  rows. after  several,  different  winter 
cover  crops  has  been  followed  on  the  same  plots  for  a  number  of  years  by 
Mr,  Britt  at  the  Soil  Conservation  Service  Research  tract  at  Beltsville,  Lid, 
The  winter  covers  arc:    ryegrass,  ryegrass  and  ammonium  sulphate  (20  lbs, 
of  N  per  acre),  bare,  ryegrass  and  vetch,  wheat  and  vetch,  rye  and  vetch 
and  vetch  alone.     The  cover  crops  are  plowed  under  at  two  different  dates. 
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The  early  anJ  late  plowing  was  done  on  April  11  anc'  May  11,  respectively, 

in  1949.    At  the  time  of  ridging  for  planting  tobacco  a  4.-8-12mixture 

of  commercial  fertilizer  is  added  at  the  rate  of  1000  pounds'  per  acre,. 

The  plots  were  sampled  at  1  foot  depths  to  a  total  depth  of  3  feet  on 

June  8-9  and  again  on  June  23-24.  Nitrate  nitrogen  content  of  plots  under 
the  different  cover  crop  treatments  is  shown  m  the  following  table : 

Mean  nitrate  niitogen  content  (ppra)  found  in  the  top  3  feet  of  the  1-year 
rotation  plots  (l)«  .  


Ryegrass 

Ryegrass  & 
(M^,.)230z. 

Bare 

Ryegrass 
&  Vetch 

mieat  &  Vetch 

Rye  &  Vetch 

Vetch 

2.99 

3*16  . 

3c54 

3.64 

4.97  . 

5  0.3  7 

6.83 

(1)  Differences  required  for  significance  at  the  5%j  1%  and  Ool 

1%  level  are 

1»57,  2,S7  and  2,64,  respectivelyo 


"Cover  Crops;    Vetch  alone  yielded  significantly  more  nitrates  than  any 
other  winter  covers  with  the  exception  of  rye-vetch.    At  the  other  end  of 
the  scale  were  the  Ryegrass  plots  with  the  lowest  mean  nitrate  content. 
The  ryegrass  plots  v/ere  signific'antly  lower  than  the  vetch  plots  at  the 
0.1^  level,  the' "rye-vetch  plots  at  the  1%  level  and  the  wheat-vetch  plots 
at  the  5/0  level."    Other  comparisons  with  ryegrass  were  not  significantly 
different.     The  ryegrass,  ryegrass  plus  ammonium  sulphate,  bare,  and 
rye  grass-vetch  p'lots  were  not  significantly  '"'ifferent  from  one  another. 
The  rye-vetch  plots  were  higher  'in  nitrates,  than  the  ryegrass  or  ryegrass 
plus  ammonium  sulphate  plots  {1%  level)  or  the  bare  or  ryegrass-vetch 
plots  {5%  level).    The  wheat-vetch  plots -were  higher  {5%  level)  than  the 
ryegrass  or  ryegrass  plus  ammonium  sulphate  plots, 

"Date  of  Sampling;  The  mean  nitrate  nitrogen  content  for  all  samples 
taken  on  June  2-3  "was  3«40  ppm,  while  on  June  23-24  it  was  5*32  ppm. 
The  increase  at  the  later  sampling  date  was  significant  at  the  1%  level, 

"Depth  of  Sampling;    The  top  foot  of  soil  contained  a  mean  nitrate 
nitrogen  content  of  7.25  ppmo  which  was  significantly  higher  (0,1^ 
level)  than  that  for  the  2nd  and  3rd  foot  depths  which  contained  3o4l  and 
2,41  ppm,,  respectively^ 

"Replicates ;     The  two  replicates  differed  from,  one  another  (5^  level)  in 
nitrate  content  indicating  a  difference  in    soil  or  local  conditions  at  the 
two  locations," 
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DRAINAGE  MID  WATER  CONTROL  DIVISION 

Hydro logic  Studies  —  .  L,  Schiff ,  North  Appalachian  Experimental  Water- 
shedj  ODshocton,  Ohio, -"Precipitation  of  2:,91  inches  was  distributed  over  1$ 
days  of  the  month.    The  largest  amount  on  any  one  day  v/as  O066  inch, 

"Ivir,  Dreibelbis  reports  that  three  different  types  of  electrical  soil  moisture 
measuring  units  are  being  investigated*    Additional  soil  moisture  records  are  al- 
so being  obtained  with  tensiometers.    Due  to  consistently  high  temperatures  and 
low  precipitation  during  the  month  soil  moisture  values  reached  a  minimujfi  on 
June  2i4.,    Data  for  tvro  watersheds  on  the  Keene  silt  loam  are  given  below; 


Yfetershed  123 

Vlatershed  12? 

Soil  depth 

plowed. 

inproved 

disked. 

improved 

conservation  practices 

conservation  practices 

Soil 

Avail, 

Soil 

Avail, 

moisture 

storage 

moisture 

storage 

Inches 

Inches/in, 

Inches/in, 

Inches/in* 

Inches/in, 

0-1 

.  O.lli 

0.37 

0.17 

0,3)4 

1-3 

.15 

.36 

.21 

.30 

3-5 

.17 

.3h 

.2h 

-27 

5-7 

.19 

.32 

.16 

.35 

7-10 

.27 

.23 

.27 

.23 

10-lU 

.28 

.22 

.29 

.21 

Soil  moisture  in 

3.07 

Available  storage  in 

O-lU"  depth 

3,98 

3.71 

"tdr.  Schiff  reports  that  infiltration  curves  are  being  summarized  and  envelopes 
of  curves  for  the  different  soils  and  crops  are  being  set  up.    The  paper  entitled 
"Surface  Ranoff  Supply  Estiinates  Based  on  Soil-\feter  Movements  and  Precipitation 
Patterns"  has  been  completed  and  submitted  for  publication,    A  portion  of  the 
final  paragraph  is  quoted  as  follows:     "Potential  ?l.nf iltration  curves  can  be 
used  to  estimate  surface  supplies  to  runoff.    Infiltration  is  also  the  supply  to 
the  soil  profile  and  all  sub-surface  type  flov/s  and  can  be  used  in  developing  in- 
formation on  soil-water  movements.    It  should  be  possible  to  prepare  potential 
infiltration  curves  for  various  antecedent  soil  moisture  conditions  in  a  given 
locality  and  superimpose  these  curves  over  storms  of  various  types  tnat  have  oc- 
curred or  are  expected  to  occur.    One  of  the  objectives  of  such  an  approach  would 
be  the  development  of  information  on  surface  supplies  to  runoff.    Such  an  ap- 
proach also  loads  to  knowledge  of  soil-v;ater  movements  and  the  influence  of  soil 
properties  and  land  use  on  watershed  performance,  a  major  hydrologic  objective," 

liydrologic  Studies  -  R.  W,  Baird,  Vfeco,  Texas o-»Gompared  to  a  normal  of 
,3.16  inches,  precipitation  for  the  month  of  June  totaled  It, 90  inches  at  Gage  69, 
Most  of  the  rainfall  occurred  during  tvio  storm  peri.ods,  one  from  June  9  through 
June  15,  and  the  second  from  June  23  through  June  26.    Total  rainfall  during  each 
of  these  storm  periods  was  about  2-1/2  inches.    Table  1  on  the  next  page  shov^rs 
the  total  weighted  rainfall,  the  runoff,  and  the  difference  for  each  of  the  sta- 
tions now  in  operation.    Stations  Y,  Y-2,  I-Ii,  Y-6,  Y-7,  Y-8,  and  Y-10  are  all 
areas  vdth  conservation  practices.    Stations  w-1,  V^-2,  W-6,  and  Vj'-10  are  areas 
with  ordinary  farm  practices  lYith  straight  rov/s.    During  the  first  storm  period- 
there  was  appreciably  more  rainfall  in  the  area  with  conservation  practices  but. 
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even  so,  there  was  less  runoff  from  the  area  vo-th  conservation  practices  than 
from  the  untreated  area.     The  net  result  from  these  storm.s  was  that  about  1/2 
inch  more  moisture  was  available  in  the  area  for  plant  growth.    During  the 
second  storm  period  the  rainfall  in  the  area  mthout  conservation  practices  was 
somewhat  higher  and  the  total  amount  of  runoff  wa-3  appreciably  greater,  so  that 
for  the  second  storm  period  actually  mori  moisture  was  retained  on  the  area  with 
conservation  practices  from  a  lesser  amount  of  rainfall.    The  two  areas  SW-12 
and  SW-17  had  very  small  amounts  or  no  runoff,    A  small  amount  of  runoff  occurred 
during  the  second  storm  period  from  SW-l?  v/hich  is  an  area  being  returned  to 
grasses  for  pasture.    Apparently  at  the  end  of  the  period  this  area  was  in  a  ccn~ 
dition  where  it  could  not  take  up  a  great  additional  amount  of  moisture  quickly. 
The  area  SW-12  is  a  native  meadow  and  as  nearly  as  we  can  tell  it  still  had  a 
capacity  to  take  up  a  considerable  amount\of  vfatere    None  of  the  rains  of  these 
two  periods  was  of  unusually  great  intensity  and  the  rates  of  runoff  from  all 
areas  were  ^quite  low.    Some  further  studies  of  these  storms  -will  probably  give 
us  additional  information,  ■  ■■■ 

"On  June  16,  the  percentage  of  moisture  from  0  inch  to  60  inches  on  cotton,  corn, 
and  oat  stubble  in  the  Y-10  area  where  conservation  measures  are  applied  "vvas  as 
folloviTs:    cotton,  3h»h  percent^  corn,  29.9  percent^  and  oat  stubble,  30,5  per- 
cento  .  With  the  same  crops  on  the  ViT-IO  area  the  percentages  of  moisture  vrere: 
cotton,  29.7  percentj  corn,  27.0  percent;  and  oat  stubble,  2l|,Ii- percent.  The 
percentage  of  moisture  in  the,0-60  inch  depth  on  all  three  crops  in  -the  Y-IO  area 
v\fas  31»7  percent,  while  in  the  W-10  area,  wi.th  the  same  crops,  va.thout  conserva- 
tion farming,  the  percentage  of  moisture  was  27 #1  percent,  a  difference  of  I4.06 
percent  in  favor  of  the  conservation-farmed  ^rea, 

"Ammonium  nitrate  a.pplied  in  February  to  fall-seeded  oats  increased  the  yields 
on  Glass  II  and  Glass  III  land  and  decreased  the  yield, on  'Glass  I  land.  Rates 
of  1,  2,  and  300  pounds  of  32-percent  ammoriium  nitrate  on  Glass  I  land  decreased 
the  yield  2,3,  3»lj  a-nd  18,0  bushels  per  acre.    The  same  rates  on  Class  II  land 
increased  the  yield  16,6,  lu,6,  and  21,0  bushels  per  acre.    On  Class  III  land, 
the  yields  were  increased  1^,8,  22o0,  and  26,7  bushels  per  acre, 

"The  drieck  areas,  vdthout  the  applications  of  nitrate,  produced  53 •9,  '40,7 ^  and 
28,0  bushels  per  acre  on  Class  I,  II,  and  III  land  respectively, 

"These  results  vrere  obtained  on  duplicate  tests  on  the  Class  I  land  at  the  time 
the  oats  were  in  the  "milk  stage,"  which  resulted  in  a  decrease  in  yield.  No 
lodging  occurred  from,  the  additional  nitrate  on  Class  II  and  Class  III  land," 

Hydrologic  Studies  -  J,  A,  Allis,  Central  Great  Plains  Experimental 
Vfetershed,  Hastings,  N^ibraska,-"In  June  precipitation  was  recorded  on  13  days, 
totaling  6,31  inches  at  the  meteorological  station.    The  precipitation  for  May 
and  June  totaled  136  17  inches,  viiich  is  almost  6  inches  above  the  long-time  aver- 
age for  the  2-month  period, 

"The  largest  rain  in  June  occurred  on  the  evening  of  June  8,  and  varied  from 
1,80  to  2,02  inches,  in  the  vicinity  of  the  li-acre  watersheds,  with  the  iiiaxiraum 
5-minute  intensity  ranging  around  2,6  inches  per  hour.    The  maximum  peak  rates 
of  runoff  on  Juno  8,  for  the  small  watersheds  are  shown  in  the  following  table: 


Maximim  Peak  Rates  of  Runoff  -  Storm  of  June  8,  19h9 
in  Indies  per  Hour 


Straight  row  Contoured  gubtilled 
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"watershed 
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8h 
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OoTIJ  ■ 

1.93 

OATS 

6k 
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lo59 
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7H 
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10  H 
20H 
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1»69 
2„28 
l»56 
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lv6U 
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3H 
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2,3li 
1.60 
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5H  1,1|3 
■13H                 1, 80 

19li9) 

iUh 

21H  . 

1.92 
2»lil 

22H 

1.32 

Avoo 

lc97 

1,62 

•  1,88 

"At  about  midnight  on  June  8,  watershed  W--8,  containing  2,086  acres  probably 
reached  its  mcximuin  discharge  in  the  past  11  years  by  a  slight  margin  over  the 
previously  high.    Ttyo  stream  gaging  parties  spent  the  .night  making  discharge 
measurements,  hence  it  is  felt  that  a  good  record  mil  be  obtained.     The  other 
three  large  gaging  stations  were  below  their  previous  peaks,''' 

Hydrologic  Studies  -  Rc  B.  Hickok,  Lafayette,  Indiana. -"Total  rainfall 
for  June  was  significantly  above  normal  on  the  experimental  watersheds  at  both 
the  Thro  clone  rt on  and  Dairy  Experiment  Farms^ 

"A  rain  totaling  approximately  1  inch  at  the  Throckmorton  Farm  on  June  21,  pro- 
duced runoff  from  .experimental  watersheds  in  both  com  and  vfheat  under  the  'pre- 
vailing' treatm.ent.     There  was  no  significant  runoff  from  those  in  corn  or  wheat 
under  the  conservation  treatmerxt,  nur  from  those  in  meadow,.     Another  rain  on 
June  23,.  totaling  between  0,68  and  C,8U,  at  va-icus  points  on  the  Throckmorton 
Farm,  produced  substantial  nmo_-^f  froM  the  watersheds  in  corn  under  'prevailing' 
treatment  and  little  or  none  from  those  in  corn  under  the  conservation  treatment 
or  those  in  vriioat  •'uidei-  cither  tr^atmentc, 

"Hay  was^.mple  lian^est^ed  on  the  experimental  v^-it'ersheds ,  June  llj.  and  15,  The 
conservation  treated  watersheds  avera.jed  5,050  lbs„  per  acre  of  good  quality 
hay,  compared  with  an  average  of  2,060  lbs.  per  acre  of  poorer  quality  hay  from 
the  'prevailing'  treated  watersheds.     Red  clover  on  Lhe  -prevailing'  treated 
watersheds  was  noted  to  be  severely  affected  by  a  disease  which  resulted  in  high 
loss  of  leaves  and  premature  ripening;  whereas  red  clover  on  adjacent  watersheds 
under  the  conservation  treatment  was  only  slightly  affected,  wa^.rsneas 

"Corn  on  the  watersheds  was  cultivated  only  tmce  and  is  quite  weedy.  However/ 

on  iS?co^se^^i'n'.^!cSed  ^'f  ^^^f^^^^-  looked  to  be  m^^t  serious' 

on  zne  conservation  oieat,ea  areas,  due  to  higher  fertility  level.    Later  on  the 
corn  on  the  conservation  treatea  watersheds  grew  so  much  more  rabidly  tLn  tha? 
on  the  prevailing  treated  watersncds,  that  the  weed  situation  was  reversed  The 
weeds  m  the  conservation  treated  corn  were  held  back  by  competition  I'm  the 
corn,  wnile  the  weeds  on  the  prevailing  treated  watersheds  continued  unLhibited. 
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"The  siirface  mulched  plots  at  Albion  this  spring,  shoYired  the  necessity  of  some 
period,  probably  10  days  to  2  weeks  betvreen  the  initial  tillage  and  planting,  to 
secure  killing  of  the  grasses.    This  appears  to  be  a  rather  critical  point  mth 
this  t;;rpe  of  treatraent,  as  too  early  efforts  to  subtill  and  kill  the  rrieadow,  when 
the  soil  is  too  damp  and  the  weather  too  cool,  is  also  relatively  ineffective 
and  requires  more  operations  to  accomplish  the  job©    Another  observation  has  been 
that,  Y/hile  rolling  soil  and  residue  into  rows  in  late  cultivations  is  usually 
an  effective  means  of  killing  weeds  and  grass  in  the  rows,  it  is  quite  undesir- 
able if  grasses  between  the  roTvs  have  not  been  previously  entirely  deadened, 

"Hay  plots  at  Albion  were  sample  harvested  and  the  results  showed  generally 
very  good  yields  on  all  plots,  with  no  significant  differences  due  to  tillage 
treatment  of  the  preceding  corn  crop  (2  years  before).    All  yields  exceeded  2 
tens  per  acre  of  siixed  grass  and  legume  hay," 

Hydrologic  Studies  -  G,  A,  Crabb,  Jr, ,  East  Lansing,  LI:.chigan,-"A.s 
measured  by  the  U.  S,  VJ',  B,  type  of  non-recording  rain  gage,  precipitation  for 
the  month  of  June  amounted  to  5o67  inches  at  the  cultivated  watersheds,  3.U3 
inches  at  the  wooded  watershed,  and  ^,30  inches  at  the  stubble-mulch  plots. 
Ttiese  amounts  are  appro^d  uiately  l62  percent,  98  percent,  and  1^1  percent  of  the 
50-year  average  June  precipitation  of  3e^l  inches.    Precipitation  for  the  month 
of  June,  at  the  cultivated  watersheds,  can  be  expected  to  equal  or  exceed  5»67 
inches  once  in  9  years,  according  to  the  frequency  curves  prepared  from  the 
I86U-I9U8  precipitation  records  at  East  Lansing,    Cumulative  rainfall  for  the 
year  is  approximately  118  percent  of  normal* 

"During  the  month  there  were  two  runoffs  from  vra.tershed  B,:  and  one  from  water- 
shed A,    Soil  and  vfater  losses  have  not  yet  been  computed  for  these  runoffs,  but 
were  relatively  minor, 

"The  manuscript  for  the  proposed  Iidichigan  Agricultural  Experiment  Station's 
technical  bulletin  on  solar  radiation  observations  was  completed  and  submitted 
to  tlie  Washington  Office  for  release.    At  the  same  time,  a  copy  was  submitted 
to  the  Experiment  Station  for  their  clearance.    This  copy  was  presented  to  the 
Experiment  Station  council  by  Director  Gardner,  and  vvas  accepted  for  publication 
at  an  early  date, 

"The  manuscript  for  a  technical  paper,  in  collaboration  v;ith  Dr,  George  J, 
Bouyoucos,  on  "Soil  Moisture  Determination  by  the  Electrical  Resistance  Method" 
was  completed  and  released  for  publication  by  the  Agricultural  Experiment  Sta- 
tion and  the  f^/ashington  Office,  SCS," 

Hydrologic  Studies  -  T,  \Y,  Edminster,  Blacksburg,  Virginia, -"Messrs, 
Hcltan  and  Kirkpatrick  report  that  they  are  proceeding  in  the  analysis  of  the 
Ciiatham  watershed  on  the  premise  that  rate  of  runoff  is  affected  or  influenced 
by  both  size  of  Y\ratershed  and  by  retention  but  mass  or  total  runoff  is  affected 
only  by  retention.    Therefore  by  correcting  all  watersheds  to  a  common  total 
runoff  for  a  given  storm  a  correction  factor  was  derived  which  could  be  applied 
to  the  peak  rate  for  the  respective  v/atershed.    Peak  rates  after  correction  in 
this  manner  did  provide  logical  frequency  curves,  that  is,  smaller  watersheds 
give  greater  and  more  frequent  peak  rates© 
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"Due  to  the  manner  of  occurrence  of  rainfall  intensities,  it  becomes  obvious  that 
many  storms  of  .  great  total  I'unoff  give  relati-^S^ely  small  peak  rates»    In  order  to 
refine  these  data  it  is  intended  that  the  above  outlined  procedure  of  correcting 
peak  rates  for  retention  and  thereafter  derivirig  the  size  factor  be  repeated 
using  unit  storms j  that  is,  only  that  block  of  ma'ss  runoff  which  produced  the 
peak  being  considered.    This  method  has  the  further  advantage  that  several  peaks 
and  unit  storms  can  be  obtained  from  what  v;as  formerly  a  single  stormo    The  ad- 
ditional strength  obtained  by  thus  increasing  the  number  of  cases  is  sorely 
needed. 

Runoff  Studies  -  N,  Eo '  Minshallj  -  Madison,  Ms  consino-" Precipitation 
at  Fennimore  for  the  month  was  8,85  inches.,  or  about  twice  normal.    The  total  run- 
off varied  from '0,20  to  0,50  inch,  and  all  was  the  result  of  the  storm  of  June  2U, 
Data  for  this  storm  is  presented  in  tabular  form  beloWo    The  low  amount  of  mnoff 
is  probably  due  to  good  vegetal  cover  at  the  time  of  the  storm,  although  there 
was  considerable  erosion  in  the  corn  fieldsc,    The  observer  states  that  soil  vras 
eroded  6  inches  between,  the  corn  rows,  and  some  silt  deltas  appeared  :.n  the  hay 
and  pasture  below  these  fields  to  a  depth  of  6  to  8  inches.    The  precipitation 
for  the  period  of  January  to  June  is  novf  about  3  inches  above  normal,  .  ' 


Fennimore,  Tills,  -  Storm  of  June  2h,  19h9 


Drainage 

Total 

Total 

Maximum  intensities 

Maximum 

Watershed 

area 

rainfall 

Runoff 

for  selected  time 

rate  of 

acres 

Inches 

Inches 

Intervals,  Inches  per  hour 

runoff 

5  min  10  min  15  min  20  min 

W-1 

330 

2,2U 

U.UU  3.63 

0.72 

1-2 

23 

2,13 

•.219 

5.U0  '  )4.20     3.60  3.36 

.73 

Vf-3 

53 

2.20 

,216 

li.80     U«08     3  =  72  3o54 

.50 

171 

2.27 

.ii56 

.  U.8o     U.80     U.20  3.66 

1,00 

"Precipitation  at  Edwardsville  for  the  month  was  6,53  inches,  as  compared  with 
the  normal  of  li.,10  inches.    Of,  this  amount,  Li., 36  inches  came  in  less  than  2  days, 
on  the  26th  to  28th,    Total  runoff  for  the  month  was  lo76  inches  from  the  28- 
acre  cultivated  watershed,  and  1,50  inches  from  the  50-acre  pasture  Viratershed, 
The  storm  of  June  28  produced  the  fourth  highest  rate  of  runoff  from,  the  culti- 
vated area,    No  data  for  ttiis  storm  is  available  on  Watershed  W-lt,  although  one 
rain  gage  on  this  area  shows  a  catch  of  1,80  inches  in  20  minutes.    Data  for  this 
storm  on  Watersheds  iV-l  and  W~2  are  given  in  the  table  below,    A  new  observer 
was  employed  for  the  Edirvardsville  study  beginning  June  27*" 


Edvrardsville,  111,  -  Storm  of  June, 28,  19h9 


Drainage 
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area 

rainfall 
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Drainage  Studies  -  E»  G«  Dis.ekerj  Haleigh,  North  Carolina,-" Plymouth 
Experiment — Two  rovfs  of '  Kudzu  were  planted  on  the  banks  of  the  McRae  Canal  in 
early  May,    One  rovr  was  placed  on  each  side  of  the  canal  bank,  at  the  top  of  the 
bank  slope,  from  the  highway  to  the  south  end  of  Plot  E.    Plants  were  spaced 
about  6  feet  apart  in  the  row.     Recent  observations  of  the  upper  end  of  the 
canal  show  that  'most  of  the  Kudzu  is  living  and  gromng  nicely.    Some  of  the 
Kudzu,  particularly  that  on  the  east  bank,  on  the  old,  undisturbed  roadway  vd.ll 
have  considerable  competition  due  to  honeysuckle  and.  bushes,    Kudzu  plants  were 
made  available  by  the  local  Soil  Conservation  Service  technician  at  the  request 
of  the  Tvriter,    It  is  ho  ed  that  the  kudzu  vri.ll  not  only  stabilize  the  banks, 
but  ivill  also  keep  the  bushes  and  trees  from  growing  on  the  banks,  . 

"The  10  ditches  which  vfere  constructed  approximately  3  feet  deep  and  19  inches 
wide  va.th  the  trenching  machine,  were  cleaned  by  means  of  hand  shovels  in  March, 
Jkch  ditch  is  hl$  feet  long.    Two  of  these  ditches  v/ere  side  sloped  2  years  ago 
by  means  of  hand  shovels,  and  have  a  side  slope  of  l/2  to  1,    The  side  sloped 
ditch  banks  were  covered  with  grass  and  weeds.    Those  which  have  vertical  or 
under  cut  bank,  only  had  vegetation  coverage  about  the  upper  1  foot  of  the 
bank«    The  two  ditches  with  side  sloped  banks  had  soil  deposits  from  2  to  ii 
inches  deep,  and  required  7  man  hours  per  U75  feet  in  length  for  cleaning. 
Ditches  without  side  slopes  contained  deposits  of  3  to  6  inches  and  required  10 
man  hours  per  hlS  feet  of  ditch  for  cleaning.    Soil  deposits  were  greater  than 
those  last  year  and  labor  requirements  v/ere  i|«6  times  greater  for  cleaning  the- ■ 
sloped  ditches  than  it  was  last  year,    Likevri.se,  the  labor  required  for  the  un- 
sloped  ditches  was  2,h  greater  than  that  for  last  year,. 

"Bethel  Experiment — The  nine  small,  open  ditches,  constructed  mth  the  trenching 
machine,  which  have  the  same  dimensions  as  those  at  the  Plymouth  station  vre re 
cleaned  out  with  hand  shovels  in  March,    All  ditches  constructed  Tri.th  the  ma- 
chine have  vertical  or  undercut  banks.    Soil  deposits  ranged  from  3-1/2  to  h 
inches  deep,  i^iich  vvas  about  the  same  as  last  year,    Hov/ever,  the  ditch  in  the^ 
quick  sand  area  had  deposits  of  about  1  foot  in  depth.    These  ditches  required  - 
6,5  man  hours  per  hl^  feet  of  ditch,  not  including  the  quick  sand  area,  for 
cleaning.    This  was  an  increase  of  1  man  hour  per  hl$  feet  length  of  ditch  over 
last  year's  requirement* 

"Four  blasted  ditches  required  cleaning  this  year  for  the  first  time  with  the 
exception  of  sand  deposits  at  the  junction  of  the  old  ditches  v/hich  were  filled 
when  the  experiment  was  installed.    Blasted  ditches  required  6,6  man  hours  per 
hl$  feet  length." 

Drainage  Studies  -  J,  C,  Stephens,  West  Palm  Beach,  Florida, -"Dur- 
ing June,  rains,  typical  of  our  subtropical  summer  season,  occurred  in  the  area, 
and  the  water  table  rose  generally  over  the  Everglades,    The  stage  in  Lake 
Okeechobee  rose  approximately  0,6  foot  and  on  croplands  now  in  cultivation 
intermittent  pumping  for  drainage  was  required, 

"For  June,  9»29  inches  of  rain  fell  at  the  Everglades  Experiment  Station  and 
evaporation  from  the  standard  pan  was  6,192  inches.    The  mean  maximum  tempera- 
ture was  89 .U  degrees,  and  the  mean  minimum  temperature  was  67.9  degrees. 
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"Experiments  were  made  to  determine  the  roughness  coefficient  "n"  in  Kutter's 
formula  and  n'  in  Manning's  formula  on  two  drainage  vrays.     One  was  a  main  lateral 
approximately  ^0  feet  vdde  in  the  East  Shore  Drainage  District  near  Pahokee,  Fla, , 
and  the  other  a  farm  lateral  approximately  20  feet  mde  near  Fte  Lauderdale,  Fla. 
Descriptions  of  each  are  given  in  the  table  on  the  next  page©    .  , 

"Elevations  were  established  on  permanent  bench  narks  in  the  edge  of  the  channel 
at  the  upper  and  lower  ends  of  the  slope  courses.    Because  of  the  very  low  slope 
of  the  water  surface  found  in  canals  of  the  Everglades,  extreme'  care  Y\ras;  taken 
to  establish  levels  as  accurately  as  possible.    Level  circuits  were  run  as 
many  times  as  necessary.    All  levels  were  run  in  calm  periods  during  the  early 
morning  before  heat  refraction  became  a  problem,    A  dumpy  level  v;as  used,  bal- 
ancing all  shots,  which  v/ere  limited  to  2^0' feet.    On  the  East  Shore  slope 
course  water  levels  were  -obtained  from  clam  still  water  to  check  and'  supplement 
the  instrujnent  levels.    For  the  1,000  foot  Osborne  "course"  mean  elevations  'were 
established  from  9  runs  to  vdthin  a-  probable  error  of  /  or  —  OoOOl^  foot,  and  on 
the  2,772  foot  East  Shore  "course"  from  lU  runs  to  within  a  probable  error  of 
/or  -  0,0026  foot, 

"Eleven  cross  sections,  spaced  at  uniform  intervals  were  made  on  each  course.  In 
making  the  cross  sectional  m.easurements ,  distances  across  the  channel  were  made 
to  the  nearest  tenth  of  a  foot.    Elevations  on  the  sides  and  bottom  of  the  chan- 
nel were  taken  with- a  level  and  rod  to  the  nearest  tenth  of  a  foot,  and  were  taken 
at  regular  intervals  of  2  feet  on  the  larger  channel  and  at  1  foot  intervals  on 
the  smaller  channel,  and  at  all  points  v;here  a  change  in  slope  was  apparent, 

"Flow  was  measured  with  a  Price  current  meter  attached  to  a  wading  rod.  Discharge 
measurements  were  usually  made  consecutively  on  both  the  upper  and  lo'wer  ends  of 
each  course  to  determ-ine  what,  if  any,  seepage  inflow  occurred  throughout  the 
length  of  the  reach  and  also  to  serve  as  a  check  on  the  accuracy  of  the  measure- 
ments,   Measurem.ents  were  made  at  2  -foot  intei-vals  across  the  20-foot  channel, 
and  at  li-foot  intervals  across  the  ^O-foot  canal,  vdth  closer  spacing  near  each 
bank.    The  0,2  and  0,8  depth  method  was  used  in  water  over  2  feet  deep,  and  the 
0,6  depth  method  in  water  less  than  2  feet  deepo    Differences  in  the  discharge 
measured  at  the  tvro  stations  were  I'ess  than  3  percent,  and  the  mean  of  the 
measurements  was  used  for  "Q"  in  computing  values  of  "n,"    Elevations  at  the 
water  surface  were  taken  as  nearly  simultaneously  as  possible  at  each  end  of  the 
reach  before  and  after  each  discharge  measurement.    The  m,e.an  of  these  readings 
was  used  to  determine  the  average  stage  and  slope  for  each  test,    A  stilling 
well  and  hook  gage  v/ere  used  to  obtain  the  elevations  of  the  water  surface  from 
the  reference  bench  marks  to  the  nearest '0,001  of  a  foot» 

"The  cross  sectional  measurements  were,  plotted  oi^  cross  section  paper  on  a 
scale  of  2  feet  to  the  inch  and  the  ar;eas  and  wetted  perimeters  obtained  for 
each  section  by  means  of  planiiiieter  and  scale.    The  mean  cross  sectional  areas 
and  hydraulic  radd.i  Y/ere  obtained  by  taking  the  weighted  average  for  all  sections 
using  the  formula: 
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Table  2, — Percent  variation  from  average  cross  sectional  area  for  each  cross  section 
on  East  Shore  Drainage  District  and  Osborne  Grove  slope  sourses 


 East  Shore  Canal  .  Osborne  Farm  Lateral  

Section  No,         Station         Percent  variation         Station         Percent  variation 


1 

0 

/ 

05 

- 

11 

0 

/  00  , 

/lo 

2 

2 

/ 

77 

4 

1 

/  00 

-  7 

3 

5 

/ 

54 

/ 

2 

2 

/  00 

/  3 

8 

/ 

31 

1 

.   .  3 

/  00 

.      /  2 

5 

11 

/ 

08 

2 

4 

/  00 

-  9 

6 

13 

/ 

85 

4 

5 

/  00 

0 

7 

16 

/ 

62 

0 

6 

/  00 

/  5 

8 

19 

/ 

40 

/ 

7 

7 

/  00 

-  13 

9 

22 

/ 

17 

/ 

5 

8 

/  00 

/  4 

10 

2^ 

94 

2 

9 

/  00 

/  4 

11 

•  27 

/ 

72 

12 

10 

/  00 

/12 
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"The  mean  velocity  v/as  obtained  from  "Q"  as  determined  from  the  flow  measurements 
and  "A"  as  obtained  from  the  weighted  average  using  the  formula  V  =  CJ/A»  The 
difference  in  velocities  at  the  upper  and  lower  ends  of  the  slope  courses  was  so 
small  that  the  correction  factor,  V  ■/2G,  was  found  to  be  so  small  as  to  be  in- 
significant« 

"Tables  1  and_  2  sumirarize  the  main  elevents  found  by  those  tests  on  \Yhich  valid 
results  were  obtainedo    These  tables  appear  on  pages  18  anJ  19. 

Drainage  Studies  —  M.  H«  Gallatin,  Homestead,  Florida, -"Heavy  rains 
occurred  to  June  20,  and  in- a  few  areas  in  the  north  and  west  shov^ers  occurred 
later.    The  f ollovidng  table  gives  the  totals  by  months  for  our  gages  for  a  li- 
year  period. 


Location  of  gage 

J\me  19h9 

June  I9U8 

June  I9U7 

June  I9U6 

Redlsndand  Mowry 

12.91 

5.35 

20.77 

9.21 

Sub-Tropical  Expt,  Stae 

12.81 

3.38 

22.51 

7.U8 

Redland  and  Gossman 

7.28 

6.19 

I5.3li 

8,56 

Plurruner  and  Comfort 

10.12 

Peters  Florida 

5o37 

7.53- 

15.20 

7.33 

Princeton  Grove 

10  089 

6.12 

■a5.9U 

9.U7 

Cooper  Grove 

10,00 

a.15 

lli.ii6 

8.72 

W-Mowry 

10.81 

ii.20 

17.11 

F«33 

7.62 

'  3.65 

13.76 

Roberts  and  Avocado 

12.50 

3.22 

23.143 

5.18 

Jeran  Grove 

8.55 

Country  Club  and  V/aldin 

12  ,05 

"As  a  result  of  the  heavy  rains  during  the  early  part  of  the  period  wo  had  a 
rather  rapid  rise  in  the  water  table  to  June  20,    From  that  date  to  the  end  of 
the  month  the  loss  in  v/ater  table  elevati.on  was  very  rapid. 


"From  May  31  to  June  20  gains  of  1.92  to  3.78  feet  were  recorded  for  the  Redland 
Road  profile  while  for  the  period  June  20  to  July  5  losses  ranging  from  0.02  to 
1,56  .feet  were  recorded.    For  the  northern  and  north  western  parts  of  the  area 
gains  of  0,02  to  0,32  foot  were  recorded.    For  the  period  we  had  gains  in  our 
water  table  ranging  from  1,32  to  2.80  feet.    The  greatest  increase  being  in  the 
north  and  no rthvire stern  part  of  the  area. 

"For  the  Eureka  profile  gains  in  the  vrater  table  from  April  31  to  June  20 
varied  from  0,87  to  2,U3  feet.    For  the  perj.od  June  20  to  July  5  the  loss  in 
water  table  elevation  was  low  for  most  of  the  area  covered  by  this  profile, 
0.09  to  0.33  foot  for  the  eastern  end  with  a  gain  of  O.O6  to  0,19  foot  for  the 
western  end  of  the  profile.    For  the  entire  period  gains  of  0,5U  to  2,62  feet 
were  recorded. 

"For  the  Mowry  street  profile  for  the  period  May  31  to  June  20  gains  of  2,97  to 
3,86  feet  were  recorded.    For  the  period  June  20  to  July  5  losses  recorded  for 
this  profile  ranged  from  0,77  to  1,58  feet.    For  the  entire  period  gains  ranging 
from  1.77  to  3,01  feet  were  recorded.    The  greatest  gains  in  our  water  table 
were  recorded  in  the  central,  western,  and  northwestern  parts  of  the  area. 
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"Readings  at  well  No.  !?,  corner  of  Mowry  Rd,  and  Redland  for  June  30  were  as 
follows : 


June  30,  19k9  3.91  feet  M,  S. 

"      "    19U8  2„3l|    "      "    "  » 

u      11    i9[^7  ^^L^6    "  "  "    "  " 


"Readings  on  the  mulch  plots  during  the  first  portion  of  the  period  were  quite 
low  due  to  the  heavy  rains©    From  the  20th  of  June  to  the  end  of  the  period 
readings  in  the  natural  cover  plot  and  check  plot  increased  very  rapidly.  Be- 
tween June  2).L  and  the  28th  readings  on  both  the  natural ■  cover  and  the  check  plot 
had  reached  the  wilting  point.    Readings  on  the  shaving,  pine  straw,  and  grass 
mulched  areas  increased  but  no  nearly  so  rapidly^ 

"During  the  early  part  of  the  period  all  of  the  blocks  in  the  citrus  and  avocado 
test  areas  remained  lovj".    From  June  2u  to  the  28th  readings  increased  r  apidly^ 
On  June  26  blocks  in  the  lime  test  area  showed  the  trees  had  reached  the  wilting 
point.    For  the  avocado  test  area  readings  increased  but  not  to  the  danger 
point.    The  avocado  area  has  a  heavy  layer  of  leaf  mulch  and  partially  decomposed 
material  on  the  surface  which  acts  as  mulch.    The  heavy  loss  of  moisture  in  the 
lime  tree  block  can  be  accounted  for  in  tvro  wa-yso    These  trees  put  on  a  lot  of 
growth  and  also  during  this  period  we  had  high  dry  TcLnds,    In  a  few  instances 
where  there  was  a  heavy  crop  of  fruit,  irrigation  was  started  so  as  not  to  lose 
the  fruit© 

"There  is  a  definite  trend  in  the  area  among  the  growers  and  fertilizer  plants 
to  use  more  inert  types  of  nitrogen  material.    Our  work  to  date  has  shoT\m  that 
losses  of  nitrogen  are  high  during  heavy  rains  where  readily  available  types 
of  nitrogen  are  used,    Yiihile  we  are  mainly  interested  in  the  rate  of  loss  to 
find  out  if  the  material  is  suitable  for  use,  we  must  have  production  records^ 
During  the  past  2  years  records  have  not  meant  much  because  of  the  high  loss  of 
fruit  in  the  storms.    It  is  hoped  we  can  obtain  records  this  year  when  the 
practice  carried  on  in  our  cooperative  study  to  determine  if  a  low  constant  sup- 
ply of  nitrogen  is  more  desirable  than  large  quantities  of  readily  available 
material  mil  give  us  some  figures « 

"A  new  test  material  was  put  out  during  the  early  part  of  the  period.     This  ma- 
terial Butco  is  a  by-product  of  the  plastic  ind.ustry.    Three  successive  samplings 
after   application  indicate  that  it  breaks  do?fn  very  slowly.    On  the  third  sam.p- 
ling  this  area  had  only  reached  35  P*  p*  m,  of  nitrate  nitrogen.    Our  past  in- 
dications are  that  this  should  b  e  adequate  foi-  good  groYrth  and  fruit  production," 

Supplemental  Irrigation  Studies  -  J,  Re  C^rreker,  Athens,  Ga<,-"Soil 
moisture  conditions  wero  excellent  at  the'  'beginning  of  the  month,  following  the 
2,26  inches  of  rain  May  30  and  31o     The  rainfall  record  during  June  was:  June 
9  -  0,03  inch;  10  -  0,08  inch;  Ih  -  0,36  inch;  16  -,$6  inches;  21  -  Q,k9  inch; 
2h  -  0,17  inch;  2$  -  0„37  inch;  2?  -  0^06  inch;  totaling  2,22  inches.    This  was 
1,85  inches  less  than  the  U.O?  inches  average  for  the  month* , 

"The  pasture  was  given  a  1-inch  irrigation  June  13,  The  shower  on  the  liith  and 
others  on  subsequent  days  made  irrigation  of  the  vegetables  and  field  crope  un- 
necessary*   The  soil  was  drying  out  rapidly  at  the  end  of  the  month,  hov^reyer. 
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"Three  forms  of  liquid  nitrate  fertilizer  were  applied  to  the  corn  in  Block  III 
through  the  irrigation  system  in  cooperation  with  the  Agronomy  and  Soils  Depart- 
ment,   These  materials  vifere:     (1)  Anliydrous  ammonia,  (2)  Barrett's  solution  k', 
and  (3)  Barrett's  solution  32»    All  were  furnished  by  the  Barrett  Division,  Allied 
CJhemical  and  Dye  Corporation,    The  solution  h  contained  31*0  percent  nitrogen,  of 
which  16»6  percent  was  anhydrous  "aimnonia.    The  solution  32  contained  32  percent 
nitrogen  derived  from  ammonium  nitrate-  and  urea  and  containing  no  anliydrous  am- 
monia * 

"All  these  materials  were  applied  at  the  rate  of  176  Ib/ac  N  (the  same  as  our 
irrigated  plots  using  dry  fertilizer)*    The  corn  was  severely  burned  with  the 
anhydrous  ammonia.    There  was  also  some  burning  with  the  solution  k  and  none 
Yjith  the  solution  32. 

"The  soils  "  department  made  some  chemical  analyses  of  the  irrigation  water  where 
the  anhydrous  ammonia  was  used.    Samples  were  taken  from  the  pipe  before  the  wa- 
ter reached  the  sprinkler.    Others  viere  caught  in  cans  on  the  plot  where  the 
water  reached  the  ground.    The  respective  concentrations  were: 


"This  indicates  that  75  percent  of  the  original  concentration  of  ammonia  was  lost 
by  volatization.    The  aroma  of  ammonia  viras  quite  strong  on  the  plot  while  the 
water  was  being  applied*" 


From  the  line 
from  the  ground 


0,060  percent 
0,015  percent 


DIVISION  OF  IRRIGATION  AID  WATER  CONSERVATION 


Soil  Moisture  Field  Capacity  -  Vo  S,  Aronovici,  Pomona,  Calif As  pre- 
viously reported,  an  attempt  has  been  made  to  relate  field  capacity  to  tne  nature 
of  the  extraction  rate  curve  of  a  saturated  soil  1  inch  in  thickness  subject  to 
1/3  atmosphere  tension.    Four  ceramic  plates  12  inches  in  di.araeter  have  been 
used.    It  has  been  found  that  the  moisture  content  at  which  the  extraction  rate 
m.aterially  decreases  compares  favorably  to  observed  field  capacities*  However, 
it  has  also  been  observed,  that  extraction  rate  curves  can  be  replicated  on  one 
plate,  but  the  curves  derived  from  the  same  soil  on  a  second  plate  may  be  slightly 
too  markedly  c3ifferent.    This  is  due  to  the  influence  of  the  pore  characteristics 
of  the  plates  themselves.    Each, plate  will  have  a  characteristic  curve  of  its  own 
and  will  influence  th^  resulting  soil  curve, 

"Two  alternatives  are  possible:    First,  to  design  and  construct  the  ceramic 
plates  to  rigid  pore  characteristic  specifications.    This  is  impossible  under 
present  manufactiuring  techniques.    The  second  alternative  is  to  derive  correction 
factors  for  each  plate.    It  is  in  this  direction  that  effort  is  now  being  placed. 
Tabulated  belovi  are  rep,licated  re-su-lts  -of  extraction  curves  using  two  soils  and 
four  ceramic  plates," 


Influence  of  pore  characteristics  of  ceramic  tension  plates  on 
soil  moisture  extraction  rates  at  one  th-ird  atmosphere  tension. 


Extracti 

on  time 

in  hou 

rs 

Soil  type 

Plate 

0 

1 

2 

U 

6 

72 

96 

(Percent 

moisture 

on  dry  weight  basis)!/ 

Hanf ord 

L' 

2U,5 

16.5 

15.0 

13.3 

12,14 

10,7 

10.1 

"  9.5 

9.3. 

loamy  sand 

R 

25.2 

17.5 

1U.9 

12.6 

11,6 

10.2 

9.5 

8.9 

8,7 

A 

12.5 

11«6 

IleO 

10, Ii 

9.5 

9.0 

8,6 

8,5 

Chino 

B 

2h,9 

13.5 

12o3 

11.1 

.10,7 

9.U 

8,8 

8.5 

8,3 

L 

62, 

Ii.6.b 

ii5.7 

kkch 

I43.3 

Ul,6  ■ 

U0,5 

^40.1 

39.6 

clay 

R 

61.5 

I47.3 

;i5.2 

h3.2 

li2.3- 

Uo,3 

39.5 

38,9 

38. U 

A 

59.6 

ii3.5 

1;3.0 

ill.  8 

Ul.U 

39.7 

38.9 

38.7 

37.9 

b: 

60  6  U 

Wuh 

h3.h 

U2,8 

U2.U 

al.U 

hO,h 

39.8 

39.U 

1/Each  tabulation  is  based  on  three  sample  observations. 


Rainfall  and  Irrigation  Water  Penetration  -  C,  M.  Litz,  Los  Angeles, 
Calif  .-'•Preliminary  estimates  of  rainfall  and  irrigation  water  penetration  below 
the  root  zone  for  the  seven  winter  months,  October  to  April,  on  grass  and  lawn 
and  on  truck  crops,  were  calculated  for  each  rainfall  year  from  1921-22  to  I9UI- 
k2  for  the  West  Coast  Basin,    These  calculations  indicate  that  the  amount  of 
penetration  is  influenced  more  by  hpw  precipitation  actually  occurred  than  by  the 
seasonal  amount  of  rainfall  and  also  that  the  average  irrigation  practices  dur- 
ing the  winter  months,  when  the  transpiration  rate  is  low,  will  tend' to  produce 
some  penetration  almost  every  year© 

Leaching  Studies  -  George  B,  Bradshaw,  Imperial,  Calif ornia, -"In 
March  of  19U9,  an  intermi.ttent,  alternately  wetting  and  drying,  leaching  study 
for  the  removal  of  excess  salts  was  intiated  on  a  lUO-acre  tract  of  land  located 
northeast  of  El  Centre.    A  sub-surface  tile  drainage  system,  with  laterals  spaced 
at  337  feet,  was  installed  in  this  tract,  in  November  19li8,    The  soils  ranged 
from  medium  to  heavy  textured  and  were  very  saline  to  a  depth  of  5  or  6  feet. 
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A  series  of  soil  samples  at  various  locations  in  the  tract  showed  a  sali.nity 
ranging  from  30  to  102  tons  of  salt  per  acre-foot  in  the  surface  foot  of  soil. 
At  a  depth  of  20  feet,  the  salt  content  of  the  soil  had  decreased  to  8  or  9  tons 
per  acre-foot, 

"The  following  results  v;ere  obtained  during  the  first  30-day  leaching  period. 


Acre-feet  of  leaching  water  applied  •••••••••••••••  188 

Tons  of  salt  applied  in  the  leach  water  2]  O 

Acre-feet  of  surface  waste  v;ater   •••  63 

Tons  of  salt  removed  in  the  \7aste  water  .«••«<»•••*•••  380 

ilcre-feet  of  water  removed  by  the  tile  drainage  system*  .  .  •  •  •  l)ulU 

Tons  of  salt  removed  by  the  tile  drainage  system  •  •  •  858 

Acre-feet  of  ?>rater  evaporated  from  the  surface  during 

tiie  first  30-day  leaching  period  ••••c>«««.  •  103 


Results  of  the  first  leaching  period  indicate  137  tons  of  salt,  0,98 
tons  per  acre,  were  removed  from  the  soil  by  the  surface  waste  water, 
8^8  tons  of  salt,  6,13  tons  per  acre,  were  removed  by  the  tile  drain- 
age system.    The  combined  removal  of  salt  by  the  surface  vraste  and 
the  tile  drainage  system  amounts  to  approximately  7»1  tons  of  salt  per 
acre.    Eight  acre-feet  of  leaching  water  was  computed  as  going  to  deep 
seepage.    This  deep  seepage  mil  remove  some  salt  and  will  be  indicated 
by  subsequent  soil  analysis," 

Alkali  Reclamation  Investigations'  -  Bois'e,  Idaho, -Mr,  James  C.  Marr 
returned  to~this  office  from  leave  for  a  re-evaluation  of  the  alkali  reclama- 
tion plots  at  Galdvfell,  Idaho,    Various  chemical  and  cultural  treatments  and 
practices  were  tried  on  these  plots  during  the  period  1926  to  1932,    The  Bureau 
of  Reclamation  particularly  was  desirous  of  knomng  what  residual  e  ?f  ect  might 
be  expected  from,  ttiese  various  treatments  over  the  long  period  of  time.  Soil 
samples  were  obtained  from  the  various  plots  and  analyzed  by  the  Regional  Bureau 
of  Reclamation  office.    The  results  of  these  analysis  were  compared  with  the  re- 
sults of  similar  analysis  made  at  the  beginning  and  during  the  study  period,^ 
Although  chemical  analysis  did  not  appear  to  show  much  change  in  the  alkali  con- 
dition of  the  soils,  permeability  tests  made  by  the  double  ring  method  do  show 
some  variation.    Further  study  of  intake  rates  are  being  made  to  incorporate  in 
a  report  of  the  present  conditions  of  the  plots, 

Reno,  Nevada  -  Clyde  E,  Houston, -A  joint  working  plan  of  Nevada  Agri- 
cultural Experiment  Station,  Nevada  State  Engineer,  and  Soil  Conservation  Serv- 
ice, Research,  was  completed  and  signed  by  State  Engineer  Smith,  Station  Director 
Fleming,  and  myself,  and  forwarded  to  Logan  for  final  approval.    This  plan  for 
the  study  of  the  use  of  water  by  agricultural  crops  and  native  vegetation  in 
Nevada  will  be  conducted  under  the  general  cooperative  agreement  between  the 
above  agencies.    The  objectives  of  the  study  are  to  determine: 

(a)  Basic  consumptive  use  of  the  more  important  agricultural  crops 
grown  in  Nevada, 

(b)  Irrigation  efficiencies  practical  and  feasible  under  Nevada  con- 
ditions. 
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(c)  Resulting  water  application  requirements  and  farm  deliveries© 

(d)  Use  of  water  by  phroatophytes  in  irrigated  and  irrigable  areas 

of  Nevada, 

The  19 Census  lists  approximately  700,000  acres  of  irrigated  land  in  Nevada, 
The  amount  of  water  applied  annually  to  a  large  part  of  this  area  has  never 
been  measured,  nor  have  any  formal  studies  been  made  to  determine  the  amount  of 
water  required  by  crops  in  Nevada  for  satisfactory  crop  production. 

Observation  of  irrigation  practices  and  reported  decrease  in  crop  yields  and  soil 
fertility  indicate  that  better  than  half  of  the  700,000  acres  is  over  irrigated. 
Additional  areas  might  be  irrigated  through  more  efficient  use  of  present  water 
supplies,  '  .  -  . 

Management  of  Related  Irrigation  and  Drainage  Enterprises,  H-3--5-'l  - 
J,  H,  Maughan,  Logan,  Utah, -The  effects  of  irrigation  often  reach  beyond  'tHe' 
area  that  is  irrigated.    This  is  well  exemplified  by  a  small  area  of  perhaps  500 
acres  of  sandy  soil  served  by  the  Preston-lhitney  Canal,  southrest  of  Preston, 
Idaho,    The  highly  permeable  soil  admits  the  water  freely  and  this  area  is  the 
beginning  point  for  widespread  irrigation  and  drainage  problems.    On  the  one 
hand  water-logging  is  apparent  on  lower  lands,  outside  the  area  served  by  this 
company  and  the  source  of  this  trouble  is  readily  traceable  to  irrigation  of  the 
sandy  soils  situated  above. 

On  the  other  side  of  the  area,  overlooking  the  Bear  River  valley,  gully  erosion 
is  rapidly  developing.    At  one  point  a  huge  arroyo  is  foraiing  which  threatens 
to  sever  the  irrigation  canal  and  engulf  much  of  the  irrigated  land.    During  the 
past  2  years  a  chasm  has  developed  about  100  feet  deep  at  the  outlet  and  roughly 
liO  rods  wide  and  60  rods  long.    As  a  result  of  repeated  excessive  irrigation 
nearby,  this  erosion  began  as  a  small  earthflow  on  the  brink  of  the  Bear  River 
valley.    Eating  its  Y\ray  backward,  the  gully  formed  rapidly  as  the  saturated  soil 
at  the  bottom  was  carried  away  by  the  seepage  water »    Increasing  in  volume  to 
perhaps  1  c,  f,  s,,  this  seepage  flovf  incessantly  "melts"  and  carries  away  the 
soil  at  the  bottom  as  the  insecure  sand  at  the  sides  caves  and  slides  in. 

The  arroyo  has  already  reached  to  within  a  few  rods  of  the  irrigation  canal  and 
this  spring  the  canal  was  moved  about  80  rods  farther  inland. 

Still  another  problem  has  arisen.    The  silt  thus  b  eing  dumped  into  Bear  River 
is  clogging  the  channel,  changing  the  course  of  the  river  and  doing  great  damage 
to  irrigation  diversions  doYvn  stream. 

Significantly  the  incidence  of  the  problems  arising  from  irrigation  of  this  area 
extend  beyond  the  bounds  of  the  ^00  acres,  or  even  the  irrigation  company  seiz- 
ing the  area.    Thus,  the  interrelation  of  irrigation  enterprises  maybe  very 
close.    The  management  of  one  nay  create  the  problems  of  another* 

Garden  City,  Kansas  -  \'h  R»  Meyer,-  The  second  of  June  we  started  re- 
planting the  IcS  acres  of  beets  to  be  used  on  the  length  of  run  study.  The 
ridge  cover  method  was  used  and  half  of  the  plots  on  60  percent  level  vrere  ir- 
rigated so  as  to  have  enough  moisture  to  germinate,  but  as  it  turned  out  it  was 
a  waste  of  time  for  on  the  morning  of  the  3d  we  recorded  0,90  inch  of  rain,  the 
Uth  1,39  inches,  the  5th  k»l^  inches,  the  7th,  0,2U  inchjp  9th  0,!^2  inch,  11th 
0,0^  inch,  13th  2,32  inches,  and  the  lUth  0,11  inch,  lAtiich  made  a  total  of 
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10,28  inches. 

Due  to  the  rain  it  was  impossible  to  get  into  the  fields  to  knock  off  the  ridge 
covers,  consequently  on  some  plots  a  poor  stand  of  beets  resulted;  however,  they 
are  looking  much  better  now. 

On  June  8  a  few  moisture  samples  were  collected  and  we  found  that  the  moisture 
content  in  the  first  2  feet  tssas  above  field  capacity,  so  we  waited  until  the 
l5th  and  took  samples  to  find  that  only  the  first  2  or  3  feet  were  affected  by 
the  wet  weather,  Ydth  exception  of  the  plots  where  we  had  irrigated  and  in 
those  we  had  good  moisture  down  to  U  or  5  feet. 

Water  Law  Study  fflevision  -  "Selected  Problems  in  the  Lavf  of  Water  i 
Rights  in  the  West."  -  ViTells  A,  Hut  chins,  Berkeley,  Calif , -Except  foF  1  day,  the 
entire  month  was  spent  on  tliis  project.    Of  the  21  days  given  to  it,  12  days  \ 
were  spent  in  the  Alameda  County  Lav/  Library  in  Oakland  and  9  days  in  the  Ber- 
keley office.    About  two-thirds  of  the  time  was  taken  in  reviewing  and  briefing 
the  Idaho  water-right  cases,  which  were  completed  down  to  I9I42  or  as  far  as  the 
State  reports  have  been  printed,  and  the  balance  on  cases  from  Alabaraa,  Arizona, 
Kansas,  and  Montana, 
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